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For decades in this century, physicians have been avidly 
seeking techniques to improve their diagnostic skills. In no 
area has this been more successful than in the cardiovascular 
field. The technology is indeed overwhelming and often 
provides overlapping information. There is also a continual 
effort to design noninvasive studies to avoid the potential 
hazards of invasive studies. Alas, our success has also 
served to atrophy the clinical skills that separate the true 
physician from the technician. The report by Slater et al. (I) 
in this issue of the Journal very nicely highlights the prob-
lems one may face in clinical decision making and the use of 
technology. 
The present study. I take issue with one statement in this 
very thorough report, namely, "It appears that the majority 
of patients could not be referred definitively for surgery on 
the basis of clinical information alone." This is not surpris-
ing given the low specificity of electrocardiography (ECG) 
and chest roentgenography in the diagnosis of valvular heart 
disease and the difficulties in judging with acceptable cer-
tainty the severity of most valve lesions on the basis of 
physical examination. With few exceptions, current practice 
requires that all patients with valvular heart disease undergo 
additional echocardiography or invasive evaluation, or both, 
before referral to surgery. Certainly, one would be foolish 
not to obtain as much information as possible before sug-
gesting valvular surgery, but the implication that one cannot 
make a reasonably precise evaluation before the use of 
Doppler echocardiography or cardiac catheterization should 
be addressed. A careful history, a careful physical examina-
tion, a well interpreted, well performed ECG and a well 
performed posteroanterior and lateral chest X-ray study will 
provide the cardiologist with a high degree of certainty as to 
the severity of the valvular heart disease and the likely 
requirement for surgery before any further technology is 
utilized. Unfortunately, the changing and often disorienting 
medical scene in which we are now involved has seen the 
deterioration of the skills that the careful unhurried physi-
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cian could apply to the patient. Indeed, today, the echocar-
diogram often replaces the careful cardiovascular physical 
examination. 
As pointed out by Slater et al. (1), the decision to send the 
patient for surgery is a complex one. The authors compared 
clinical decisions made on the basis of Doppler echocardiog-
raphy with clinical decisions made on the basis of cardiac 
catheterization in an attempt to "correlate the decisions 
made using each method alone and determine possible 
reasons for any differences found in the final management 
decisions." In addition, in 32% of their patients with aortic 
stenosis, 38% of those with aortic regurgitation, 56% of 
those with mixed aortic stenosis and aortic regurgitation, 
70% of those with mitral stenosis, 7% of those with mitral 
regurgitation and 25% of those with mixed mitral stenosis 
and mitral regurgitation, a preliminary decision could be 
reached about whether or not to operate on the basis of 
clinical information alone, and this preliminary clinical de-
cision had a high degree of correlation with the "ultimate" 
decision when either cardiac catheterization or echocardiog-
raphy was added to the decision-making process. 
The authors (1) correctly state that previous studies 
merely compared hemodynamic data and that their study is 
therefore different. Indeed, the attempt to bring clinical 
decision making into the equation is refreshing. The authors 
indicate that there was overall agreement on whether to 
operate between the two technologies for 76% of all patients, 
but that the agreement varied from a 92% level for aortic 
regurgitation, a 90% level for mitral stenosis and an 83% 
level for aortic stenoses to only a 69% level for mitral 
regurgitation, thus indicating discrepancies between the two 
technologies. The authors conclude that in most adult pa-
tients with mitral and aortic valve disease, Doppler echocar-
diographic data enable the cardiologist to make the same 
decision reached with the catheterization data, but the 
results of the two techniques differ in 10% to 17% of patients 
with mitral stenosis, aortic stenosis and aortic regurgitation 
and 31 % of patients with mitral regurgitation. 
Clinical decision making in valvular heart disease. This 
study indicates that none of the techniques we utilize, 
namely, clinical evaluation, Doppler echocardiography or 
cardiac catheterization, are uniformly successful in reaching 
a final decision on whether to operate. Clinical information 
and Doppler echocardiography were inadequate to make a 
decision in 21 % of patients with aortic valve disease and 5% 
of those with mitral valve disease. Clinical information and 
cardiac catheterization were inadequate for decision making 
in 2% of those with aortic valve disease and 2% of those with 
mitral valve disease. Thus, the careful and prudent cardiol-
ogist should employ a careful clinical evaluation before 
deciding when to utilize these technologies to verify his or 
her clinical impression concerning the need for surgery and, 
when necessary, call on other technologies to aid in the final 
decision. 
The current study (I) makes clear that one must take 
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issue with Miller (2), who states that "Ultrasound technol-
ogy is currently so precise that by making one measurement 
of distance and two velocity measurements, we can actually 
calculate a variable as complex as aortic valve area. Armed 
with this technology, we no longer need to subject the 
majority of patients with aortic stenosis to invasive measure-
ments of hemodynamics. To be certain, some of these 
patients will require coronary angiography for valve replace-
ment, but the severity of aortic stenosis, associated valve 
lesions and left ventricular function can all be fully assessed 
by two-dimensional and Doppler echocardiography. Inva-
sive laboratories have become busier with therapeutic pro-
cedures. They can now be relieved of many diagnostic 
procedures that can be performed in the echocardiographicl 
hemodynamic laboratory." 
Implications. The report by Slater et al. (l) does not 
reveal the ultimate clinical outcome of the patients and 
whether the decision making by their three study groups was 
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"correct." However, the report is important in that it clearly 
shows that reliance on Doppler echocardiography alone or 
cardiac catheterization alone is inadequate because, as just 
noted, significant differences emerge when the two tech-
niques are compared and each may provide different infor-
mation. It is clear that both are really needed in most cases 
to come to an appropriate decision about surgery. Although 
financial issues must be considered in these difficult times, 
this consideration must not interfere with our responsibility 
to provide our patients with the highest quality medical care. 
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